Anxiolytic effects of yokukansan, a traditional Japanese medicine, via serotonin 5-HT1A receptors on anxiety-related behaviors in rats experienced aversive stress.
Yokukansan, a traditional Japanese medicine (Kampo), has been reported in the treatment of behavioral and psychological symptoms of dementia (BPSD) such as aggression, anxiety and depression in patients with Alzheimer's disease and other forms of senile dementia. In the present study, we investigated the anxiolytic effects of yokukansan on anxiety-related behaviors in rats that have experienced aversive stress. We used male Wistar/ST rats which received an electrical footshock as aversive stress. Yokukansan at a dose of 1.0 g/kg was administered orally once a day for 14 or 16 day before behavioral tests. To evaluate the anxiolytic effects, we used the contextual fear conditioning (CFC) test and elevated plus-maze (EPM) test. And we also investigated effects of yokukansan on locomotor activity in the Open-field (OF) test and on the change in plasma corticosterone after CFC stress, in rats that had experienced footshock stress. In the CFC test, rats that had experienced footshock showed significant freezing behavior on re-exposure to the box 14 day after footshock stress. Yokukansan significantly suppressed freezing behavior in the CFC test. In the EPM test on the 16th day after the CFC test, yokukansan significantly increased the time spent in open arms after footshock stress compared to control rats. However, repeated administration of yokukansan on the 14th day did not affect the decrease in locomotor activity and the increase in plasma corticosterone by re-exposure to the box 14 day after footshock stress in the OF test and determination of serum corticosterone, respectively. These anxiolytic effects by yokukansan were antagonized by WAY-100635, a selective 5-HT(1A) receptor antagonist, in the CFC test, but not the EPM test. Furthermore, 5-HT(1A) receptor agonist buspirone significantly suppressed freezing behavior in the CFC test; however, buspirone induced no change in the time spent in open arms in the EPM test. These findings suggested that yokukansan has anxiolytic effects on anxiety-like behaviors induced by both innate fear and memory-dependent fear. In particular, yokukansan produced anxiolytic effects via 5-HT(1A) receptors in memory-dependent fear induced by aversive stress. Furthermore, yokukansan could be useful as one of the therapeutic drugs for the treatment of anxiety disorders and various mental disorders that have comorbid anxiety.